Background: In South Africa, a large proportion of the population is dependent entirely on the publicly funded system for healthcare, while private funding covers only a small percentage of those who can afford to pay for health insurance or out-of-pocket payments. Non-compliance to medical treatment is a well-known problem and may lead to an increase in healthcare costs.
Introduction
The South African healthcare system consists of both public and private healthcare sectors. In South Africa, healthcare is financed through a combination of private and public resources: general tax, private insurance and out-of-pocket payments (Ataguba & McIntyre, 2012) . Medical aid schemes provide an integral part in financing their members if and when a medical emergency occurs. Only 17% of South Africans have medical insurance that provides first-class healthcare (Gray, Riddin, & Jugathpal, 2016) .
As such, in South Africa, a large proportion of the population depends entirely on the publicly funded system for healthcare whilst private funding covers only those who can afford to pay for it (Ataguba & McIntyre, 2012) . Membership on medical schemes is voluntary (Ataguba & McIntyre, 2012) , and schemes must cover the prescribed minimum benefits (PMB) package (Ataguba & McIntyre, 2012) which is based on a scale of benefits which specifies the proportion of reimbursement required for the service provided (van den Heever, 2012). PMBs describe the minimum level of care that must be funded by all private medical insurers as defined in the Medical Schemes Act (131 of 1988) by the South African National Medicines List Committee) (Nicolosi & Gray, 2009 ). All other conditions are treated by means of formulary management in order to contain costs. However, the community pharmacists are often responsible for explaining to patients the reasons their medical aid scheme does not pay for an item. Usually, it is the reason that the medicine specified does not form part of that scheme's medicines formulary or the medicine requested is priced above the capped cost in the formulary, which subsequently forces the patient to pay an amount in cash as a copayment.
Cost-sharing or copayments is a world-wide accepted expenditure-control strategy by insurance schemes (Strickland & Hanson, 1996) , as the moral-hazard phenomena (i.e. individuals with health insurance will overuse health services because they bear no portion of the financial burden) is reduced thereby decreasing the consumer demand (van den Heever, 2012) . Such cost-related restriction could be a mechanism for worse health outcomes among low-income and other vulnerable populations who lack adequate insurance coverage (van den Heever, 2012); (Norris et al., 2016) . Studies have demonstrated that copayments on medication reduce the consumption of both non-essential and essential medicines, and the latter can lead to worse health outcomes (Strickland & Hanson, 1996) ; (Sinnott, Buckley, O'Riordan, Bradley, & Whelton, 2013; Sinnott, Whelton, Franklin, & Polinski, 2017) . A study conducted in New Zealand showed that patients who did not collect prescription medications due to cost are at increased risk of a subsequent decline in health (Jatrana, Richardson, Norris, & Crampton, 2015) . Non-compliance to medical regimes is a well-known problem and may lead to an increase in hospital admissions (Atella, Schafheutle, Noyce, & Hassell, 2005; Sinnott et al., 2017) which ultimately results in increased healthcare costs. Adherence to treatment is thus of concern to schemes and prescribers alike.
Adherence is defined as the extent to which patients take medications as prescribed by their healthcare providers (Taira, Wong, Frech-Tamas, & Chung, 2006) . A review article published by Tiara et al, (2006) regarding adherence revealed that adherence rates are typically higher amongst patients with acute conditions as compared to patients with chronic conditions (Taira et al., 2006) . Healthcare providers advise patients of the adverse effects of non-adherence but not all patients heed the warnings (Wysowski, Armstrong, & Governale, 2003) . Lack of compliance with prescribed medication is a well-known problem outlined in medical literature (Eaddy, Cook, O'Day, Burch, & Cantrell, 2012) . Neugut et al., (2011) indicated that in patients who continued their hormonal therapy, 28% were non-adherent at some point. This is a valid point as one may think that because a patient continues therapy for a long time they are usually 100% adherent. This study indicated that higher copayments by the patients were negatively associated with adherence and persistence.
It was therefore important to assess the situation in a South African population in order to inform policy recommendations with regard to copayments of medicines in the private healthcare sector, and to determine impacts of high copayments on patients' behaviours with regard to medication adherence. Our study reports on how the perception of prescription copayments affects medication use as well as the effect this has on safe and correct medicine usage for a sample of patients who reside in the Umbilo suburb in eThekwini, KwaZulu-Natal, South Africa. The null hypothesis was that the perceptions of copayments do not affect adherence or increase adherence to medication regimens.
Methods

Study Design
This was a prospective, quantitative study and achieved by conducting house-to-house surveys using a questionnaire.
Setting
This research was conducted in the Umbilo suburb of Durban, South Africa, targeted at a cluster sample of patients within the community.
Study Population and Sampling Strategy
Only eligible study participants were included, based on the following characteristics: participants who were members of a medical aid scheme and were over the age of 18 years residing in the Umbilo suburb; participants who suffered from chronic conditions and were on medication for these conditions; participants who incurred copayments on their prescribed medicines; and participants had to be able to understand and communicate in English. Participants were excluded if they were not part of a medical aid scheme, not on chronic medication as well as those patients who were on chronic medication but did not incur copayments.
The sample population was determined by using the cluster sampling method to allow for ease of data collection.
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Umbilo consists of many sub districts (areas such as Carrington Heights, Glenmore, Manor Gardens, Umbilo industrial sector, and Berea). Cluster samples of 32 households were obtained from each area using a simple random sampling method. The surveys were conducted, on a "willingness to participate" basis. To ensure a 95% confidence interval for proportions of no wider than ±5% an approximate number of 150 participants were required to make the results of the study statistically significant. 152 participants from 160 households were interviewed and results were documented accordingly. The time per interview was approximately 15-20 minutes and was conducted at the local households.
Data Collection
The questionnaire targeted medicine-related behaviors regarding difficulties in filling prescriptions received from doctors as well as patient perceptions regarding the cost of medication. Participants were asked whether in the last six months they had experienced any difficulty with respect to being unable to collect a prescription because the medication would cost too much; delaying the doctor visit due to the fear of the cost of the medicines prescribed; cut down the dose of the prescription to make the medication last longer; used medication prescribed to someone else because it would have cost too much to purchase their own; and their perception of the costs of medication in South Africa, amongst others.
Also included in the questionnaire was an eight-item scale (using Likert response format), to ascertain the degree of concern regarding the cost of the prescription. A scale score was computed (range 1-24) where 1-8 represented no concern, 9-16 indicated slight concern and 17-24 represented concern. At the end of the questionnaire was an open-ended question for any other comments regarding medication copayment. Responses were documented accordingly. Socio demographic information including gender, ethnicity, age, marital status, employment status and approximate monthly income was obtained.
Data Analyses
The scale score was calculated, dividing the data into three equal strata. The demographic data as well as household data was included in the study as the associations between demographic characteristics and concerns was assessed using odds ratios and chi square analysis. Statistical analysis was conducted using the Statistical Package for Social Sciences (SPSS) software program, version 21. Data proportions and descriptive statistics were calculated using a 95% confidence interval. The questionnaire was designed to ascertain the relationship between prescription cost and adherence to prescription regimens.
Ethical Considerations
Ethical approval was obtained from the University of KwaZulu-Natal's Biomedical Research Ethics Committee prior to commencing data collection (BE 481/14). Informed consent was obtained from each participant and voluntary participation was stressed. Participants were allowed to withdraw from the study at any time without any consequences. Privacy was assured such that, no household or patient identifying information was recorded. A study identifier number was allocated to each questionnaire and recorded to ensure confidentiality.
Results
All participants were members of medical schemes either self-funded or otherwise. A total of 152 out of 160 (response rate 95%) patients from various socio-economic backgrounds participated in the study. Demographic data was recorded (see Table 1 ) which indicates almost a uniform distribution across gender, age and race groups. Chronic health conditions of participants included: diabetes (34.89%), hypertension (24.34%), cholesterol (19.07%), asthma/allergy (12.5%), anaemia (1.97%) and other (11.18%). Majority (66%) of the respondents were married. Table 2 shows the reported patient behaviours related to prescription cost. Overall, 96% of participants indicated that prescription medicines were too expensive and 93% of participants therefore opted to use a medicine they already had at home from a previous illness because it cost too much to pay for a new prescription. Furthermore, 91% of participants were unable to buy all the medicines prescribed by the doctor due to the cost and 82% of the participants reported that prescription cost was the major factor that influenced medication collection. The delay to visit the doctor was also a common behaviour practiced by participants (84%) and showed a strong concern with respect to the cost of buying the medicines if prescribed. Seventy seven percent (118) of the participants showed a major concern with respect to the cost of prescriptions (see Table 3 ). This can be attributed to the salary notch being below ZAR10 000 per month as 105 (69%) of participants fell within this income bracket (see Table 4 ). Note. The above salary range is for the main member of the medical scheme.
The association between demographic data and concern scale was assessed and revealed that individuals with a salary of less than ZAR10 000 per month in general had an increased concern with meeting prescription costs (OR 1.73, 95% CI 0.66-4.52). Ninety-eight (93%) of the participants with a salary less than ZAR10 000 indicated a concern with prescription costs (chi square=21.7, df=2, p<0.05).
Statements such as 'medication cost', 'dispensing fees were too high' and the 'cost of the cheapest generic medicine still presented a copayment', were voiced by the participants in their open-ended responses. Medical schemes used reference pricing as a pricing policy, and it could be that the cheapest generic stocked by the pharmacy was still above this reference price. In summary, the results of this study indicate that prescription cost posed a barrier to medication adherence for majority of the participants as the copayment affected whether a patient would continue optimal treatment.
Discussion
This study evaluated the perception of prescription copayments for patients living in the Umbilo suburb of eThekwini, KwaZulu-Natal. The study indicated that prescription cost and related copayments affected medication adherence and influenced patients' decisions to continue optimal treatment. The study showed that participants with an income of ZAR10 000 or less had a higher chance of non-adherence to prescription regimens. This is in agreement with a similar Australian study, which confirmed that "prescription costs can pose difficulties for some Australians." (Doran, Robertson, Rolfe, & Henry, 2004) . The article by Doran et al. (2004) concluded that the patient capacity to manage the out-of-pocket copayments will place a barrier to safe prescription use. This is further reiterated in a study investigating the impact of prescription charges on people living in poverty in New Zealand which showed that even the smallest financial barriers had significant impact on low income earners' potential to access necessary medicines and hence reduced effectiveness of treatments (Norris et al., 2016) .
A meta-analysis by Sinnott et al., (2013) indicated an 11% increase in odds of non-adherence when patients were required to co-pay for their medicines. This is in agreement with the results of our study as prescription cost was the major concern for a majority of the sample population. This cost was also a major deterrent to seek medical care from medical practitioners. Another study conducted in Ireland to investigate the effect of copayments for prescription medicines on a public health insurance scheme showed that the copayment was associated with decreased adherence for both essential and non-essential medicines (Sinnott, Normand, Byrne, Woods, & Whelton, 2016 ) whilst a study conducted in Spain amongst publicly insured patients showed that a uniform capped low co-payment of one Euro per prescription resulted in major reductions in medicine consumption and to a much greater extent among patients who previously had no-fee for prescriptions (García-Gómez, Mora, & Puig-Junoy, 2018). A study investigating price responsiveness for mental healthcare according to changes of copayments in the Dutch universal mandatory health insurance scheme showed decreased mental healthcare utilization when copayments were introduced (Lambregts & van Vliet, 2018) .
As indicated by Reed et al., (2005) , patients who are faced with a copayment commonly shift toward seeking medical care from other available alternatives. This is true for participants of our study, as 84% opted to delay visiting a doctor and 93% of the study participants used medication from a previous illness due to the costs involved with having to purchase new medicines prescribed.
Other studies have indicated the advantages of lower or no copayments. One such study demonstrated that reductions in copayments for chronic medications led to an increase in adherence, thereby decreasing non-adherence rates for patients residing in Massachusetts, Boston, USA (Chernew et al., 2008) . A similar response was expressed by many of the study participants, indicating that prescription copayments are a global concern. A study conducted in Wales, UK to measure the impact of the phased abolition of prescription copayments showed a small increase in dispensing for the 14 selected medicines when co-payments were reduced. This suggested that there was probably a group of non-exempt patients who were not completely compliant with prescribed treatment before the introduction of the abolition policy and that the policy may have contributed to gjhs.ccsenet.org Global Journal of Health Science Vol. 10, No. 11; decreasing these patients' non-adherence which should ultimately positively impact on health (Alam, Cohen, Dunstan, Hughes, & Routledge, 2018 ). These scenarios pose as possible solutions to lowering and/or eliminating cost-sharing altogether in the interest of improving overall health outcomes.
Finding savings in spending on prescription medicines without diminishing their capability to contribute to improved care and save money over a period of time, is vital but difficult and policy makers are faced with this challenge. South Africa has a policy of mandatory offer of generic substitution which obligates a pharmacist to offer the patient a cheaper alternative of a medicine unless specifically instructed by the prescriber not to substitute. However, this may be the cheapest generic available at the pharmacy and not necessarily the cheapest generic on the market. Possible policy options to maximize the use of generics at a reduced price could include referencing the price of generics in relation to the originator medicines, but at a percentage much lower than the originator medicine price. Studies show that legislative price controls can lead to generic price decreases and therefore, it could reduce co-payments, and increase adherence (Manova, Stoimenova, Clerfeuille, & Petrova, 2011) . According to the World Health Organization (World Health Organization, 2013) , "Countries should use multiple strategies to achieve low priced generics, depending on the system and market. These strategies may include: within country reference pricing, tendering, and/or lower co-payments". Other countries can follow suit to contain costs.
Limitations of the study include the following: Participants were uneasy to reveal their income and it is possible that figures were inflated. Participants were also concerned with the consequences of their responses, as they felt compromised that information would reach their medical practitioners despite assurance that data would be aggregated and no patient identifying information would be attached. The small sample size prevents generalization to the South African population but serves as a basis for further expansion of the study.
The results of this study clearly show that copayments affect the optimal use of medicines by patients thereby suggesting to policy makers that policy changes concerning health insurance coverage and related copayments should be carefully considered and implemented to ensure minimal negative impacts on health outcomes related to non-adherence due to copayment costs. Hence, policy makers are reminded of the delicate balance between financial benefits and financial repercussions of copayment and cost-sharing policies (Sinnott et al., 2013) . The effect of cost-sharing for prescription medicines differs per country. Furthermore, time since policy implementation and differences in structure between countries health systems influences the differential impact of copayment policies in international settings (Sinnott et al., 2016) . This study adds a South African context to the body of knowledge on how cost-sharing policies affects globally diverse populations. It captures the experiences of a group of patients from a middle-upper income African country with copayments and enhances understanding of patients' responses to this policy thereby contributing to the limited knowledge in this area for South Africa.
Conclusion
This study suggests that prescription costs pose a major barrier for a majority of South African patients. Most of the participants voiced their opinion with regard to medication cost and admitted that it was a concern. Cost consciousness is an important factor affecting the effective use of chronic medicines. Recommendations to policy makers include reviewing PMB baskets to ensure common conditions are included without copayments for patients; to ensure direct provision of information to patients on PMB benefit options; as well as strategies to manage copayments, if required. Ultimately, a lower prescription copayment would favor medication adherence thereby reducing patient burden and allowing for proper, safe and effective use of medicines.
Further research is required to determine if copayments pose a concern across racial and income groups across South Africa, as well as coping strategies employed by families in the event that costs of copayments result in financial difficulties. Further research is required to determine patients' knowledge and awareness of reference price policies employed by medical aid schemes where copayments are not levied if patients purchase medicines at this reference price. Research into other cost-sharing models should also be explored. 
